Membrane shuttle between plasma membrane, phagosomes, and pinosomes in Dictyostelium discoideum amoeboid cells.
The intracellular redistribution of membrane internalized during endocytosis was studied quantitatively by a biochemical approach and by a morphometric analysis of autoradiographs in electron microscopy. Plasma membrane glycoconjugates, enzymatically labelled with radioactive galactose, were used as a membrane marker. In cells labelled at their surface either before or after the phagocytotic uptake of latex beads, subsequent endocytosis led to a redistribution of label between the plasma membrane and endosomal membranes until a steady-state was reached after about 1 h with 43% of the label on the plasma membrane. The steady-state resulted when all participating membranes carried the same surface density of label. During phagocytosis or pinocytosis the equivalent of the plasma membrane was internalized and recycled once every 20 min or 40 min, respectively. Compared to this rate a very rapid and complete mixing of membranes was observed between newly formed phagosomes and preexisting digestive vacuoles or between newly formed pinosomes and preexisting phagosomes. Due to this rapid mixing, the membranes enclosing undigestible latex beads remained fully linked to the shuttle of membrane to and from the cell surface.